Background: Measuring community pharmacists' self-efficacy in performing medication therapy management (MTM) services can be useful for tailoring interventions and predicting participation. Objective: To identify relevant survey constructs related to the Wisconsin Pharmacy Quality Collaborative (WPQC) MTM program and to evaluate scale validity. Methods: The 31-item MTM self-efficacy scale was developed using previous research, identifying critical program components, and beta testing. After administration to pharmacists in the 53 WPQC pilot sites, summary statistics and exploratory factor analysis (EFA) were conducted. Parallel analysis was used to determine the optimal number of factors. Internal consistency reliabilities were calculated. Results: Baseline participation rate was 94% (N ¼ 76). The 11-point scale (0-10) item means ranged from 2.83 AE 3.05 to 7.82 AE 2.19. Parallel analysis produced a 3-factor solution, accounting for 56% of the variance. Low-factor loadings or unacceptably high cross loadings resulted in 17-item deletions. The final EFA on the remaining 14 items retained the original 3-factor solution and increased the proportion of explained variance (72%). The factors relate to MTM tasks (alpha ¼ 0.92), personal interactions (alpha ¼ 0.86), and goal setting (alpha ¼ 0.84). Overall Cronbach's alpha ¼ 0.90. Conclusion: Constructs for measuring self-efficacy were identified that may aid in future research predicting whether pharmacists engage in and persist in providing MTM services.
Introduction
Community pharmacists have the opportunity to participate in a number of medication therapy management (MTM) programs, including Medicare Part D, yet pharmacist participation rates are variable. [1] [2] [3] If pharmacists lack confidence in their ability to provide MTM services, it is doubtful that full participation by pharmacists in an MTM program will be realized. Self-efficacy, or confidence in one's abilities, is a core component of Bandura's Social Cognitive Theory (SCT). 4 According to SCT, individuals are capable of altering their behavior and environment through their perceived self-efficacy or belief in their abilities to perform specific tasks to achieve specific results. 5 Through self-reflection, individuals evaluate their own knowledge, skills, attitudes, and perceptions of self-efficacy. People tend to engage in activities in which they feel confident and competent and avoid those in which they do not. 6 The greater their sense of efficacy, the more effort, persistence, and perseverance they use on a given activity. SCT has previously been applied to predict community pharmacists' choice of tasks associated with correcting drug-therapy problems. Lack of confidence was found to be a barrier to the implementation of pharmaceutical care services. 7 At present, an appropriate tool to measure pharmacists' self-efficacy in performing MTM services does not exist. Studying pharmacists' self-efficacy to perform MTM services has the potential to contribute to our understanding of how self-perceptions of competence affect selfregulatory strategies, motivation, and achievement of practitioner performance and ultimately, clinical outcomes.
The first objective of this study was to identify self-efficacy constructs and items relevant to MTM services and develop an instrument to measure pharmacists' perceived self-efficacy in performing MTM services. The second objective was to evaluate internal and construct validity of the self-efficacy instrument.
Developing and evaluating this MTM, selfefficacy instrument was done in conjunction with the Wisconsin Pharmacy Quality Collaborative (WPQC) MTM program. The WPQC is a consortium of third-party payors, pharmacies, and the Pharmacy Society of Wisconsin, that has created a quality-based MTM demonstration project that aligns incentives for both pharmacists and payors. The WPQC Program is described in detail elsewhere. 8 Pharmacists may bill participating payors for level 1 services (point of care services such as tablet splitting, cost-saving opportunities, adherence) and level 2 services (comprehensive medication review by appointment). Aspects of this program are similar to Medicare Part D MTM programs, such as providing level 2 services to patients using 4 or more chronic medications.
Methods

Instrument development
A 3-step approach was used to develop the 31-item MTM self-efficacy scale. First, a literature review was conducted to identify items from previous research. Because an MTM-specific scale was not found, critical aspects of the WPQC-MTM program were reviewed for relevancy. Second, a draft of survey items was created to fit into 4 domains associated with different aspects of self-efficacy beliefs that were identified by Bandura. 5 Thirty-two survey items were drafted to fit into the domains: goal setting (6 items), effort investment (9 items), persistence in the face of barriers (12 items), and recovery from setbacks (5 items). Items were written to resemble the specificity and complexity of the tasks to be performed, because when individuals are familiar with the tasks, their task-specific self-efficacy will more closely correspond to the required performance. 6 In the domain ''persistence in the face of barriers,'' items were created that had increasing levels of task complexity, as suggested by Bandura, thereby capturing variance in the level of difficulty pharmacists believed they could surmount to perform level 2 services (see Table 1 , domain 3). An 11-point unipolar scale was used (0 not at all capable; 10 highly certain can do) so as to increase sensitivity, and convergent and discriminant validity, and to avoid ceiling effects, which have been cited with studies using 5-point self-efficacy scales. 6, [9] [10] [11] Thirdly, the draft survey was beta tested with colleagues and nonparticipating pharmacists. As a result of item revisions, the final instrument included 31 items across all 4 domains.
Study population
The study sample consisted of 106 pharmacists working at 53 participating pilot WPQC pharmacies and who had completed the required training in motivational interviewing and the services documentation/billing system, as described elsewhere. 8 A letter introducing the study was sent to the pharmacists along with a consent form. Pharmacists who consented to participate in the study were sent either a 3-page survey containing the self-efficacy instrument via US mail or emailed a link to access a web-based version of the survey. Study subjects reported their preferred format for survey response when they consented to the study. The study received exempted human subject's approval through a university institutional review board.
Data analysis
Data were analyzed using STATA IC (version 10, College Station, TX) and SPSS (version 17.0, Chicago, IL). Because of the low rate of missing data (!10%), conditional mean imputation was used to generate a single complete data set to maximize statistical power. 12 To determine the factor structure of the MTM self-efficacy scale, a principal components analysis (PCA) of the 31 items was conducted. Parallel Table 1 Medication therapy management (MTM) intervention self-efficacy measures using an 11-point rating scale (0 not at all capable, 10 highly certain can do) (N ¼ 76); reported as mean and standard deviation (SD) analysis was used to determine the optimal number of factors to extract. 13, 14 Parallel analysis involves comparison of eigen values from the actual study data with eigen values produced by a PCA on multiple (n ¼ 1000 in this study) randomly generated data sets with the same characteristics as the study data set. 14 In parallel analysis, the number of factors to retain is equal to the number of actual study eigen values that exceed the randomly produced eigen values. An oblique rotation was then performed to determine which items loaded most highly on which factor. Following the guidelines of Comrey and Lee (1992), items were conservatively retained only if they achieved rotated factor loadings of 0.55 or greater on their primary factor. 15 Also, items with factor cross loadings of 0.32 or greater on any secondary factor were discarded. 16 A final PCA was then conducted on the subset of retained items. Finally, internal consistency reliabilities (Cronbach's alpha) were calculated for the overall item set and on each set of subscale items.
Results
Subject characteristics
Of the 81 consented pharmacists, 76 (94%) completed the survey. The sample was 55% female, the mean age was 39.8 years (range, 24-62 years), and average years of pharmacy experience was 15.4 (range, 1-39). Approximately, half of the respondents (48%) had a PharmD or postbaccalaureate PharmD degree, with one reported MS degree and 2 BCPS certifications.
Summary statistics of the pharmacists' selfefficacy measures are provided in Table 1 . Responses occurred across the entire range of values (ie, 0-10) for most of the items. The scale item means ranged from 2.83 AE 3.05 to 7.82 AE 2.19. Six items had means above 7.0, whereas 2 items exhibited low means (4.0 or lower). All but 1 item had a standard deviation greater than 2. Pharmacists perceived themselves as less capable of setting monthly targets for level 2 services than for level 1 services. ''Space'' and ''privacy'' items had the highest means and low variance, indicating that these pharmacy environment-related items were perceived barriers likely overcome by this practitioner group.
Factor structure
Parallel analysis on the original 31 items indicated a 3-factor solution, accounting for 56% of the variance. Seventeen items were deleted because of low-factor loadings (!0.55) on their primary factor, or unacceptably high cross loadings (O0.32). The final PCA on the remaining 14 items retained the original 3-factor solution, while increasing the proportion of explained variance to 72% (see Figs. 1 and 2) . Table 2 contains the final 14-item, 3-factor scale. The first factor (labeled, ''MTM tasks'') included 6 items, and the Cronbach's alpha was 0.92. The second factor (labeled, ''Personal interactions'') included 5 items, and the Cronbach's alpha was 0.86. The third factor (labeled, ''Goal setting'') included 3 items, and the Cronbach's alpha was 0.84. The overall Cronbach's alpha for the final 14-item scale was 0.90.
Discussion
This study identified constructs of interest in measuring pharmacists' self-efficacy in performing MTM services and provided evidence of the reliability of the scales. PCA and a parallel analysis confirmed that a 3-factor structure of the instrument was a better fitting model than the originally proposed 4-factor structure. Factor 1 or ''MTM tasks'' consisted of items that did not relate to direct patient or provider interactions, but instead referred to tasks associated with conducting an MTM service intervention, and more specifically, entering, retrieving, and appealing claims. Although one could argue that conducting a comprehensive level 2 service involves personal interactions, the item language focused on the complexity of the case rather than the individual patient. Within ''MTM tasks,'' 2 items written purposefully to gradually increase the level 2 service complexity were retained, thus offering a means to differentiate those pharmacists who perceived themselves as more capable of performing comprehensive MTM services. In the second factor, ''Personal interaction,'' the items relate to dealing with and overcoming patient and physician rejection. Interestingly, items originally intended as either persistence or recovery-based items were actually dispersed between the first 2 factors. On further review, the items may have been so specific to MTM interventions that persistence is required if one desires to recover from setbacks related to the services, and thus, the items loaded together, and a more differentiating ''personal interaction'' factor title was given. The third factor, ''Goal setting'' was the most closely anticipated set of items and maintains one of the fundamental components of Bandura's theory. Specific and challenging goals lead to higher performance. Goal setting affects the effort and persistence spent on a task and is a self-regulating mechanism. 17 Considering the conservative approach used to interpret the factor loadings, 17 items were eliminated from the MTM self-efficacy scale. Further analysis of deleted items showed that an additional construct may have been included originally. Seven items (planning for level 2 services, assigning personnel tasks, gathering materials for an MTM intervention, meeting quality network requirements, overcoming privacy concerns, overcoming space needs, and achieving buy-in from support personnel) may be measuring physical and psychological work system changes that pharmacists had to implement and think about before conducting any MTM services.
Overcoming privacy and space concerns are physical characteristics of the pharmacy and likely needed to be addressed before participating in the WPQC program. These concerns would not affect knowledge or behavior of an activity. Other items related to personnel buy-in, assigning personnel to tasks, and planning when services will be provided, may also have been addressed via personnel training and/or a cultural paradigm shift that had already been taking place. Although many of these items were reported in the literature as perceived barriers to providing MTM services, they do not appear to be necessary for pharmacists already committed to an MTM program. Whether this construct would be necessary to predict a pharmacist's general ability to initiate MTM services remains unknown, hence the fourth factor may need to be explored in future studies. 
Limitations
Caution must be exercised in generalizing results because of the small, selected sample size. Participating pharmacists were highly motivated to perform MTM services. However, self-reported items showed variability possibly because level of experience actually performing MTM was diverse. In addition, the participating pharmacy sites represent a variety of owner models including national, regional, and independent pharmacies. 8 Ideally, 100-200 cases should be used to analyze data using factor analysis. This was not possible with the study's fixed sample size. Thus, this analysis is preliminary and additional data will improve the interpretation and scale development.
Conclusions
The development of a scale to measure pharmacists' self-efficacy in performing MTM services would be useful to pharmacists and researchers in designing and implementing programs. It is anticipated that the developed scale will be used to 
